Determining the development of persisters in extensively-drug resistant Acinetobacter baumannii upon exposure to polymyxin B-based antibiotic combinations using flow cytometry.
Polymyxin B-based combinations are increasingly prescribed as a last-line option against extensively-drug resistant Acinetobacter baumannii (XDRAB). It is unknown if such combinations can result in the development of non-dividing persister cells in XDRAB. We investigated persister development upon exposure of XDRAB to polymyxin B-based antibiotic combinations using flow cytometry. Time-kill studies (TKS) were conducted in three non-clonal XDRAB strains with 5log10 CFU/ml bacteria against polymyxin B alone and in polymyxin-B based two-drug combinations over 24h. At different time-points, samples were obtained and enumerated by viable plating and flow cytometry. Propidium iodide and carboxyfluorescein succinimidyl ester dyes were used to differentiate between live/dead cells and dividing/non-dividing cells respectively at the single-cell level, and non-dividing live cells were resuscitated and characterized phenotypically. Our results in viable plating showed that polymyxin B + meropenem and polymyxin B + rifampicin were each bactericidal (>99.9% kill compared to initial inoculum) against 2/3 XDRAB strains in viable plating at 24h. In flow cytometry, however, none of the combinations were bactericidal against the XDRAB at 24h. Further analysis using cellular dyes in flow cytometry revealed that upon exposure to polymyxin B-based combinations, the XDRAB entered a viable but non-dividing persister state. These bacterial cells re-initiated division upon removal of antibiotic pressure, and did not have growth deficit compared to the parent strain. We conclude that persister cells develops in XDRAB upon exposure to polymyxin-B based combinations, and that non-plating methods appear to complement viable plating methods in describing the killing activity of polymyxin-B based combinations against XDRAB.